In vivo glioma growth requires host-derived matrix metalloproteinase 2 for maintenance of angioarchitecture.
Glioma, the most common form of brain tumor, has been shown mostly by in vitro studies to utilize matrix metalloproteinase (MMP) for invasive growth through degradation of the extracellular matrix. In order to examine the in vivo role of MMP, we established a rodent model of glioma progression using C6 rat glioma cells and analyzed the effect of tissue inhibitors of metalloproteinases (TIMPs). TIMP-2 rather than TIMP-1 caused significant reduction of the tumor size accompanied by the presence of degenerated blood vessels and ischemic necrosis. Because TIMP-2 inhibits MMP-2 preferentially, we then examined glioma growth in MMP-2-deficient mice and observed essentially identical consequences. While MMP-2 activity was present in the tumor and adjacent tissues of the wild-type mice, no MMP-2 activity was detected even in the tumor of the null mice, although C6 cells are known to express MMP-2. These observations suggest that glioma induces MMP-2 and utilizes its activity in the host tissue to support angiogenesis and to maintain angioarchitecture.